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Description 

This invention relates to compositions useful as antibacterial and other animals. In par- 

ticu.ar.it reiates to iiquid suspensions containing ^^^^^Tu^^l^^^^ 

I ptomntoM Scncy 1269 ( 975). '""J""" „„ ^aa^ with netofeieiuoin. TO« aesocietlon to 
too to reduce the evel el « ode . ftecMta n»y bees ^MwfanmWrr-. 56 J- PW- 

solid oral dosage forms of nitrofurantoin ^SISS a5 Patal at al.. published De- 

r^Tk^Se^ol Powers on Dissolution from Drug Suspensions". 65 ^harn^ 

S^^^^P^et»"««™^P"«*^.~*'^ OT ™» ,IW , 

(b) nitrofurantoin monohydrate; 

(c) an effective amount of a suspending agent; and 

wnereS 

FTu^oepicts a perspective view of seve 
the invention, below. 
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(b) nitrofurantoin monohydrate; 

(c) an effective amount of a suspending agent; and 

25 to 5.5. more preferably from 3.5 to 5.0. 

Nitrofurantoin particulates and nit rofurantoin monohydrate: 

ample) -nitrofurantoin monohydrate" which contains one ^^^°^XnB.^c^BmB^ 
of^furantoin.Nitrofurantoinmonohydratetyp.oa.lyo^ 

parent yel.owwithan adamantine luster Such ^ ""^^^ ^^^V ooo« in pinacoid 
nydrous nttrofurantoln- conta«ns ««M y no ch * JJ^^SilS-i with a nonmetal.ic 
prtems with a length: wdth rabo of 3. 1. The "^ sa ^^^ 
waxy luster. Such crystals are seen in Figure 2 of the drawings. ^ ues ^ . 
3 herein, are dfecussed in B. Mason and L. ^SSfSn said water saturation 
The compositions of this invention c °^' n ^^ possible in the aqueous 

level". i.e.. in solution at the maximum ^ n ^ e ^^7^ ranto Tn monohydrate in the present 
composition, at ambient cond.t.ons. ^^^^andThe pH of the composition. For typical com- 

having a surface consisting of nitrofurantoin '^^J^^S^^- 2* preferably from 

above - - « w, .rantnin narticulates is an amount that is effective to inhibit microbial 

A'safe and effective amount" of nrtrofuran torn P artto ^r™*" nima| subieoti wKh0 ut undue adverse side 
growthatthesiteof an infection to be treated in a hurn^ "J^^S^ benefit/risk ratio 

effects (such as toxicity. amount" will, obviously, vary with 

when used in the manner of this invention. The specmc s*.e 
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Handbook 4th Edition 2^6 (J_Perry | ^tor)^ tojn particulates refer8 10 the measurement of 

pi0t ?Jr«!Sr B «f the nitrofurantoin particulates preferably insists essentially of nitrofurantoin monohydrate. 
The "sur £ s .^EJSSSK^ particulate that is in immediate contact with a fluid Mnto^h 
thep^ 
^cT^^^ 

SlnnJnohTdi^ 

"lineTorms on the surface, and in the contiguous portion of the core; with the remammg porbon <rf any) 

hydros nSy be de eTmined using standard anaiytical techniques well known in the art. Irr partjcu^. the »U 
aC^rtion of nitrofurantoin monohydrate in the nitrofurantoin parbcu lates may be dote J^J^jT 
^vTmetric analysis The chemically-bonded water of the monohydrate is dnven off by heabng. resulttng in 

45 ^hertS 

?omt 0-C me^F) to 1 50-C?302'F). This lost weight constitutes approximately 7% of the weight of the nrtrc- 

KiBtSl^ »red S p.p*oscop,. ^pleeof paracela.es.re.place.on a KRW oya^a*« 
^^^^ 

877. Byoamp.-fcon. ^.toW 



EP 0 410 517 B1 



"■ttssss ss=pr£ -tsss rss. ; s: l~ 



to 



f5 



20 



25 



30 



40 



45 



of 100 grams per liter of said solution; 
(c) mixing said solution for at least 5 minutes; and 

antoin monohydrate may be determined by routine experimentation. 
Suspension Agent 

Xesi^aluminumsni^tes 
derbilt Company, Inc. 

Optional Components: 
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' k the srt. Mud* prese™tly« disinfectants and andsetjcsjiucn ■«* <• desedb*,, •» 

^"Sp. •mount of e nitrofurantoin suspension of this Invention, to eeid sub|eet As used hanta ,m 
Si ™ny dls«der characterized by the presence of 8 microbial infecton. Tfte -P«- 
eS^Snvendonis preferably need forthe trerdmentof baccer*. trfecbc™. prtcularlyforn^ 

d-Jntot^hedosale and Ireabnerd regimen wit also deperni ur^s»h factors es.(» type rfd«wfc™ 

ZS!Z£l 2SS2^ wHh the treatment regimen, ana the presence and seventy of any side 

The composition of the present invention is preferrably used for the treatment and prophylaxis of upper- 

fnil. subje^having such upper-gastrointestinal disorders are administered to sa,d subject at a level of from 
30 10 mg to 400 mg per day, for from 3 to 60 days. 

EXAMPLE I ' 

Nitrofurantoin particulates for use in this invention are made by adding approximately 200 j , (grama) of 

is stirred for approximately 30 minutes, at ambienttemperature (approximately 68 F, 20 C). me mixture 
f ntered removinq the undissolved nitrofurantoin monohydrate. ■ 

^SaSy J kg (kflograms) of 40/60 mesh screened anhydrous nitrofurantoin macrocrysta s are then 
mJSSSlSSS nitroL.ntoin monohydrate solution. This mixture is then stirred for approx,mate.y 6.5 

hou t;™ 

then air dried for approximately 1 hour. The particulates are further dned for approximately 24 hours at 
(14 ° T I?ermal gravimetric analysis of the particulates indicates that the l^»^''JJ|o 
spec^ and distinct absorbance is seen at the wavenumbers characteristic of nitrofurantoin 
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Component % (by weight) 

nitrofurantoin particulates °- 508 
nitrofurantoin monohydrate °- 018 
magnesium aluminum silicate 3 « 010 
sodium carboxymethylcellulose 1.180 

13.570 



10 glycerin 
sorbitol 



propyl paraben 
citric acid 
purified water 



15.050 
0.129 

,(R> 0.022 



methyl paraben^ °- 129 



15 citric add °' 726 

65.787 



The magnesium aluminum silicate Is added to approximately one third of the watery 

^Z^eZZ ££« and remaining water is added, end the mbcture stirred for approx. 
^SESnWn monohydrate is then added to the so.ut.on, and mixed fti approximate., 2 hours. The 

of 1 ^SeS indicate the organism has been eradicated, with corresponding improvement in the subject's 
30 symptoms. 

EXAMPLE 11 

A composition according to this invention is made comprised as follows. 

35 

Component % (by weight) 

0.53 
0.02 
1.20 
1.11 
20.18 

methyl paraben® 0,12 
propyl paraben® °' 02 
purified water 76.82 

*: made according to the method described In Example I 

The composition is made by dissolving the methyl paraben and propyl paraben In a portion o^ he * at ^- 
followeaSThTrTgnesium aluminum silicate 
SoTmatefy lhol The pecdn is then added to 

? h^r a nd added to the bulk mixture. The nitrofurantoin monohydrate is then added. Separately, the , n rtrolur- 
ISv^tvZ*** to the remaining portion of glycerin. This mixture is finally added to the buik moc- 



nitrofurantoin particulates 
40 nitrofurantoin monohydrate 
magnesium aluminum silicate 
pectin 
glycerin 
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ture. and the finaf composition stirred for approximately 1 hour. . 

A human subject suffering from a urinary tract infection caused by Escherichia coh is administered approx- 
imately 20 mi of this suspension (approximately 100 mg of nitrofurantoin), 4 times a day, for 10 days. The in- 
5 fection is thereby eradicated. 

EXAMPLE HI 

A composition according to this invention is made comprised as follows: 



10 



15 



20 



25 



30 



35 



40 



Component % (by weight) 

nitrofurantoin particulates 1.000 

nitrofurantoin monohydrate 0.025 

magnesium aluminum silicate 0,500 

xanthan gum 0.600 

flavorants 0.080 

methyl paraben® °- 120 

propyl paraben® °- 020 



purified water 97.655 



*: made according to the method described in Example I 

The composition is made by dissolving the methyl paraben. propyl paraben, and flavorants in a portion of 
the water followed by the magnesium aluminum silicate, to form a "bulk mixture". The bulk mixture is then 
stirred for approximately 1 hour. The xanthan gum then added to the bulk mixture, and stirred for approximately 
20 minutes. The nitrofurantoin monohydrate is then added. The nitrofurantoin particulates are then added, and 
the final composition stirred for approximately 1 hour. . .... aio _ 

A human subject suffering from a urinary tract infection is administered approximately 20 ml of this sus- 
pension (approximately 200 mg of nitrofurantoin). 2 times a day. for 10 days. The infection is thereby erad.cated. 



Claims 



1 A composition, for the administration of nitrofurantoin to a human or other animal subject, comprising: 

(a) a safe and effective amount of nitrofurantoin particulates having a surface consisting of nitrofuran- 
toin monohydrate. wherein said particulates have a mean partide size greater than 200 mesh size; 

(b) nitrofurantoin monohydrate; 

4S (c) an effective amount of a suspending agent; and 

(dl water 

wherein thepH of said composition is from 1 to 6; and said nitrofurantoin monohydrate is dissolved in said 
water at saturation level. 

2. A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
Claim 1, wherein said pH is from 3.5 to 5.0. 

3 A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
Claim 2. wherein said nitrofurantoin monohydrate is present at a level of from 0.010% to 0.027%. 

4. A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
Claim 1. wherein said nitrofurantoin particulates are present at a level of from 0.1% to 3.5%. 

5. A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
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Claim 4. wherein said nitrofurantoin particulates have a BET surface area of at least about 0.2 MVg. 

6 A composition, for the administration of nitrofurantoin to a human or other anlma \ subject, according to 
Clar^wherein said nitrofurantoin particulates have a size distribution of from 40 mesh to 60 mesh. 

7 A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
Claim 6, wherein said nitrofurantoin particulates are made by a process comprising the steps of. 

(a) preparing a saturated aqueous solution of nitrofurantoin monohydrate; 

(b) adding to said solution anhydrous nitrofurantoin having a particle size larger than 200 mesh; 

(c) mixing said solution for at least 5 minutes; and 

(d) filtering said solution. 

8. A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
Claim 7, wherein said solution is mixed in said step (c) for at least 6.5 hours. 

9 A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
' Claim 6. wherein said suspension agent comprises methyl cellulose and magnesium alummum s.l.cate. 

10 A composition, for the administration of nitrofurantoin to a human or other animal subject according to 
Claim 9. wherein said methyl cellulose is present at a level of from 0.5% to 1.5%, and saul magnesium 
aluminum silicate is present at a level of from 2.5% to 4%. 

11 A composition, for the administration of nitrofurantoin to a human or other animal subject, comprising: 

(a) from 0 1 % to 3.5% of nitrofurantoin particulates having a surface consisting of ^nitrofurantoin mono- 
hydrate, wherein said particulates have a mean particle size distribution of from 30 mesh to 100 mesh 
and a BET surface area of at least about 0.2 M 2 /g; 

(b) nitrofurantoin monohydrate; 

(c) methyl cellulose at a level of from 0.1 % to 10%; 

(d) magnesium aluminum silicate a a level of from 0.2% to 10%; and 

wtatotte pH of said composition is from 3 to 5.5; and said nitrofurantoin monohydrate is dissolved in 
said water at saturation level: 

12 A composition, for the administration of nitrofurantoin to a human or other animal subjert. according to 
cSrwherein said nitrofurantoin particulates are present at a level of from 0.2% to 0.6%. and sarf 
BET surface area is at least about 0.4 M2/g. 

13 A composition, for the administration of nitrofurantoin to a human or other animal subject, according to 
aSm^wherein said methyl cellulose is present at a level of from 0 : 5% to 1 .5%. and said magnesium 
aluminum silicate is present at a level of from 2.5% to 4%. 

Patentanspruche 

1. Zusammensetzung zur Verabreichung von Nitrofurantoin an ein Human-Subjekt oder an ein anderes Ue- 
risches Subjekt,welche enhilt. ... , w • ~ -..„ 

(a) eine sichere und wirksame Menge von teilchenformigem Nitrofurantoin, welches , e.n , aus 
Nitrofurantoinmonohydrat bestehende Oberflache aufweist, wobei dieses tetlche.if6rm.ge 
Nitrofurantoin eine mitUere Teilchengro&e groBer als 200 mesh aufweist; 

(b) Nitrofurantoinmonohydrat; 

(c) eine wirksame Menge eines Suspendiermittels; und 

wobei der pH-Wert dieser Zusammensetzung 1 bis 6 betragt und wobei das Nitrofurantoinmonohydrat 
in dem Wasser in einer der Sittigung entsprechenden Menge aufgeiast ist 

2 Zusammensetzung zur Verabreichung von Nitrofurantoin an ein Human-Subjekt Oder an ein anderes tie- 
risches Subjekt nach Anspruch 1 . deren pH-Wert 3.5 bis 5,0 betragt 

3. Zusammensetzung zur Verabreichung von Nitrofurantoin an ein Human-Subjekt Oder an ein anderes tie- 
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rischessubjettna^ 
%vorliegt 

3,5%vorliegt 

nigstens etwa 0.2 ntfg aufweist. 



von 40 bis 60 mesh aufweist 



Zusammensetzung zur Verabreichung von Nitrofurantoin an ein Human-Subjekt oder an ein anderes to- 
ris™b^r c h Anspruch 6. wooei das teilchenfbrmige Nitrofurantoin naoh emem Verfahren herge- 

^CS^ h , r 

b!S^ 



L6sung; . 

(c) Vermischen dieser Lbsung wahrend wenigstens 5 min; una 

(d) Filtrieren dieser Lbsung. 



wird. 

umsilikat umfa&t 

ZusammensetzungzurVe^^^^ 

risches Subiekt nach Anspruch 9. wobei die Methylzellulose in emer Menge yon 0* /. b.s 1,5 h vornegt 
Td woiXwagnesiuLiuminiumsiiikat in einer Menge von 2.5 % bis 4 % vorhegt 

Zusammensetzung zur Verabreichung von Nitrofurantoin an ein Human-Subjekt oder an ein anderes tie- 

"To itbis^trde^nfbrmigen Nitrofurantoins, weiohes eine aus lUrt^ 
hltehende Oberf lache aufweist. wobei dieses teilchenfbrmige Nitrofurantoin e.ne Verte.lungderm.tt- 

aufweist; 

(b) Nitrofurantoinmonohydrat; 

(c) Methylzellulose in einer Menge von 0.1 % bis 10%; 

(d) Magnesiumaluminhimsilikat in einer Menge von 0.2 % bis 10 %; und 

woSi^rH-Wert der Zusammensetzung 3 bis 5.5 betragt; und wobei das Nitrofurantoinmonohydrat in 
dem Wasser in einer der sattigung entsprechenden Menge gelost .st 

Ws 0,6 % vorliegt und wobei die BET-Oberf iSche wenigstens etwa 0.4 m2/g betragt 

13 Zusammensetzung zur Verabre^^ 

SStt naoh Anspruch 12, wobei die Meth^zellulose in b ' S 1 ' 5 % V ° r,,6gt 

55 . "nd wobei das Magnesiumaluminiumsilikat in einer Menge von 2,5 % b,s 4 % vorl.egt 
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Revendications 

1. composition pour .'administration de ia nitrofurantoins a un etre humain ou a un autre sujet animal, la 
TrutlSsurreUffioaoe de particu.es de nitrofurantoTne ayantune surface consent en mo- 

verture de maille correspondant &un tamis n° 200; 

OA du monohydrate de nitrofurantoTne; . . 

(c)unequantiteefficaced'un agent de mise et maintien en suspension; et 

,epH^ 

eau a un niveau de saturation. 

2. composition pour .'administration de .a nitrofurantoTne a un etre humain ou a un autre sujet animal, aelon 
la revendication 1 , dans laquelle ledit pH est de 3,5 a 5.0. 

0,010% a 0,027%. 
de0,1 %&3„5%. 

5 composition pour .'administration de la nitrofurantoTne a un etre humain ou a un ^^J"^^ 
la Sdication 4, dans laquelle lesdites particules de nitrofuranto.ne ont una surfaoe specrf .que BET au 
moins 6gale a environ 0.2 mVg. 

de I'ouverture de maille caracterisant un tamis n 40 a cede caracterisant un tamis n 60. 

verture de maille caracterisant un tamis n° 200; 

(c) melanger cette solution pendant au moins 5 minutes; et 

(d) f iltrer ladite solution; 

■8 Carnation pourPadm^^^ 

la revendioation 7. dans le cas de laquelle ladite solution est melangee dans ladrte etape (c) pendant 

moins 6 heures et demi. 

9 Composition pour .'administration de ia nitrofurantoTne a un etre humain ou a un autre ^sujet animaUelon 
la reve^dicatton 6. dans laquelle .edit agent de mise et maintien en suspense comprend de la methyl 
cellulose et du silicate de magn6sium et d'aluminium. 

Composition pour .'administration de la nitmfurantoTne a un elre humain ou a un autre animal selon 
fa ZSSLL 9. dans .aquelle .adite methylcellulose est prtsente en une proportion de 0.5 k a 1.5 h, 
et .edit silicate de magnesium est present en une proportion de 2.5 /. a 4 /». 

Composition pour .'administration de la nitrofurantoTne a un etre humain ou a un autre sujet animal. 
5 TsS de 3 0 Va 3 5 % de particules de nitrofurantoTne ayant une surface consistent en monohydrate de 

n^^ 

allant d'une valeur correspondant a I'ouverture de madia d un ton n 30 a celle d un tamis n 100 
ayant une surface specifique BET au moins egale a environ 0,2 m*/g. 
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(b) un monohydrate de nitrofurantoTne; 

(c) de la methylcellulose, presente en une proportion de 0.1 * a 10 /o . 

(d) du silicate d'aluminium de magnesium present en une proportion de 0,2 % 6 10 A, et 

iepr^ 

de la saturation dans ladite eau. 

12 Composition pour I'administration de ia nitrofurantoTne a un etre humain ou a « ■£* J*J 
indication 11. dans laquelle les particules de nitrofurantome son presentee en une proportaon de 
0.2 a 0,6 %,etla surface specifique BET vaut au moins env.ron 0,4 m*lg. 

13 Composition pour .'administration de ia nitrofurantoTne a un etre humain ou a un 

SUJSn 12, dans iaqueiie .a methylcellulose est presente en une proportion de 0,5 % a 1.5 A et 
ledit silicate d'aluminium de magnesium est present en une proportran de 2,5 A a 4 /.. 
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